The growth and possible wetting behaviors of an adsorbed film are studied employing a solid-onsolid model in the presence of a hard wall and external potential V(h) which is of long range. The model is analyzed with the use of position-space renormalization-group methods within the Migdal approximation.
I. INTRODUCTION
The growth of adsorbed films and the related wetting transition have been the subject of considerable theoretical and experimental attention recently. '
In a typical experimental situation, a cell at temperature T containing an adsorbate (substrate) is filled with a known amount of gas, some of which adsorbs on the substrate, forming a film of thickness l. As the amount of gas, and thereby its pressure, is increased, the thickness of the film is monitored and various transitions within the film are detected. Finally, as gas-solid or gas-liquid coexistence is encountered, the thickness of the film either approaches a finite limit, in which case the substrate is said to be "not wet" or "partially wet, " or it increases without limit and the substrate is said to be "wet. " The wetting transition, if it occurs, is the change from one behavior at coexistence to the other.
We consider the following mechanism which can lead to wetting. Suppose that the substrate is not wet at low temperatures for energy reasons, i e , the net .en. ergy gained in putting a macroscopically thick film on the substrate which entails creating a liquid (solid)-substrate interface (energy gain) and a liquid (solid)-gas interface (energy cost) is less than that gained by putting on either no film, which entails only a gas-substrate interface, or a thin film.
As the temperature is increased, the creation of an increasingly thicker film is entropically favored as such a film allows the existence of an increasing number of surface fluctuations. If the gain in entropy with thickness more than compensates the cost in energy, the thickness will grow without limit and wetting results. (ii) Lattice-gas models which have been studied using MFT (Refs. 9 and 12) If coexistence is approached from the high density si-de, then it is possible that a film of low-density gas of thickness n is encountered. As the temperature is raised, the system can undergo a drying' transition 'at which the thickness of the gas film diverges. The Hamiltonian of such a system can also be put into the form of Eq. (2.1) with The SOS model is an obvious one to employ whenever an interface exists. Since the interface to be described is two dimensional, so is the lattice. On Fig. 1 ). The fixed point characterizing the critical point between layers m and n has the form x'(h, k)=0 Table I ). Fig. 4 Q"(bIJ"T)=V(n)+n hp-
where the factor of 6 is the number of nearest neighbors of the triangle lattice. Using the explicit form of the potential V and assuming 1«n and hp-A/n «1, we simplify this to Q"(hp, T)=A/n +8+nhIJ, +2Te If n =0, however, which refers to the bare substrate, then only the term M =0, and the value 1 are included in the sum so that At a first-order transition between the bare substrate and a film n layers thick, the Gibbs potentials Q"(hp,T) and Qo(bp, T} are equal while their first derivatives are not. As can be seen from Eq. (3.7), the first-order-wetting temperature increases as the parameter B becomes more negative. Eventually, one can make T of the order of, or exceed, the roughening temperature T~. In this case there is.no longer an infinite series of layering transitions, but only a simple thin-film -thick-film line of first-order transitions. This defines the prewetting subregime.
Prewetting subregime
The line of first-order transitions between thin and thick films is called the prewetting line. Away from coexistence, this line ends in an ordinary two-dimensional Is- (3.9) where terms which vanish more rapidly with h have been =~t~" , v=(v+2)/2(r -0) .
The behavior of the film thickness follows from a minimization of (3.9) t~-1/(~cr)-from which one obtains the behavior of the free energy, also from (3.9) f~t~, a= (7 20 
